Synthesis of 6
To 6.3 ml (0.17 mol) acetone 5 in 100 ml methanol 8.5 ml (0.17 mol) bromine were added.
After stirring for 24 h the mixture was cooled to -28°C until the product precipitated as colorless crystals, which were isolated by suction. 4 .86 g (0.185 mol, 22%) of product 6 were obtained. 
EI-MS

Synthesis of 8
To a suspension of 21.6 g (546 mmol) NaH (60% dispersion in mineral oil) 94.1 ml (496 mmol) 7 was slowly added. Afterwards 65.0 g (248 mmol) 6 was added in one portion and the mixture was stirred at 140°C for 48 h. After cooling to room temperature it was extracted with cyclohexane and the solvent was evaporated. The residue was destilled under reduced pressure to afford the product as a colorless liquid (26.1 g, 90.6 mmol, 37% 
Synthesis of 2a/b
To a 58 mM solution of 15a/b in acetonitrile 1 eq ZnBr 2 and 5 eq hexamethyldisilazane were added. After stirring for 1 h under reflux the mixture was concentrated until a white solid precipitated. Water was added and the suspension was acidified with HCl. It was extracted with dichloromethane, the solvent was removed and the yellow solid was recrystallized from dichloromethane (2a) or purified by column chromatography (2b, dichloromethane). Product 2a was obtained as colorless crystals (50%) and product 2b as a colorless oil (49%). 
ROESY spectra
In the following selective 1D-and 2D-ROESY spectra are displayed that allowed to distingiush between different diastereoisomers. To establish the naming of products first, the following figure displays all four products and highlights their structural differences.
Supplementary Figure S2 . Naming of products. Supplementary Figure S5 . Selective 1D-ROESY spectra of NX. Pulse frequencies are indicated by a red arrow. Supplementary Figure S8 . Cutouts of 2D-ROESY spectra of final product mixture of the autocatalytic system.
Determining diffusion coefficients via classical molecular dynamics simulations
We conducted a series of classical molecular dynamics simulations in order to determine the diffusion coefficients of molecules A, B, C and chloroform in chloroform. We simulated three different systems. Each system was built such that it initially consisted of a 50 Å × 50 Å × 50 Å simulation box that contained one of the molecules of interest (A, B or C) and ∼ 930 chloroform molecules that results in the equilibrium density of 1.47 g/cm 3 . These molecules were each placed on regularly spaced vertices on a cubic grid within the simulation box. The minimum energy structure found from the quantum simulations were used as the initial configuration of molecules A, B and C. As a result, each system consisted of a total of ∼ 4700 atoms.
Initially, we used an energy minimization simulation to remove any clashes that might result from the building of the system. Then, we thermalized each system in NPT conditions for 1 ns such that the system can relax to the its desired density, and then in NVT conditions for 1 ns. Finally, a production simulation of 10 ns in length was conducted at 298 K under NVT conditions. During this production simulation, configurations were stored every picosecond.
All of the simulations were performed with the LAMMPS simulation package 1 utilizing the OPLS forcefield 2, 3 to describe the inter-and intramolecular interactions for molecules A, B and C. The parameter set used to describe the interactions of molecules A, B and C have been slightly modified in order to better describe the structural properties of each molecule observed in the quantum simulations. We used the Lennard-Jones parameters and atomistic charges of the rigid five-site all-atom OPLS-inspired forcefield developed by Chang et al. 4 While the polarizability effects were not taken into account, it has been shown that this model still accurately recreates the phase behaviour and structural properties of liquid chloroform. 5 The van der Waals interactions and short-range Coulomb interactions were cut off at 1.5 nm, and the PPPM algorithm 6 was used to compute the long-range Coulomb interactions.
All of the NVT simulations were conducted using a Nosé-Hoover thermostat 7 to control the temperature and the NPT simulations were conducted using a Nosé-Hoover thermostat 7 and a Nosé-Hoover barostat 8 that have been implemented as described by Melchionna et al. 9 In each simulation, a time step of 2 fs with the velocity Verlet integrator is used and all hydrogen containing bonds were constrained using the SHAKE algorithm. 10 Using the configurations stored during the production simulation, we calculated the meansquared displacement of the centre of mass of the molecule of interest. We then determined the diffusion coefficient, which is proportional to the slope of the plot of mean-squared dis-placement as a function of time: 〈∆r 2 (t)〉 ∼ 6Dt. From these plots, we determined that the diffusion coefficients for molecules A, B, C and chloroform are 2.0 × 10 −6 cm 2 /s, 2.5 × 10 
Kinetic fitting
Equilibrium constants were determined by fixing the association rate constant and fitting the the rate constant for the dissociation process. Association was presumed to proceed at the diffusion limit. The corresponding value was fixed to 10 
Supplementary Figure S10 . Reactions of the full model and fitted rate/equilibrium constants All calculations were carried out with the CPMD package 12 and setup as follows: The optimized structure was centered in a periodically repeating orthorhombic box of appropriate size ensuring at least a distance of 3 Å between molecule and box boundaries. The respective reaction centers were prearranged with a value of D = 3.6 Å. The system was equilibrated to 300 K using a Nose-Hoover chain thermostat on the ions. 7, 13 The coupled equations of motion for nuclei and molecular orbitals were solved using the velocity Verlet algorithm with a timestep of 4 au. A ficticious mass of 400 au was assigned to the electronic degrees of freedom. Core eletrons were treated using Vanderbilt pseudopotentials, valence orbitals were expanded in a plane wave basis with an energy cutoff of 25 Ry. The PBE functional was used for all calculations. For each value of D the length of production runs was determined by the convergence of the constraint force (typically 2-5 ps). After changing the value of D the system was repeatedly quenched to the Born-Oppenheimer surface. MEPs were calculated by optimising the geometry of a snapshot randomly taken from the corresponding MD run.
Thermally averaged room temperature magnetic shieldings were calculated for the individual molecules and selected H-bonded complexes, as well as the CDCl 3 solvent, at the B3LYP/6-311G* level using the Gaussian03 package 14 by averaging over AIMD snapshots separated by 1 ps. In analogy to the experimental procedure, the chemical shifts were first calculated with respect to CDCl 3 . To obtain the final TMS-based values, a further 7.26 ppm were subtracted.
